Abstract：Swirling flows are related to the spiral motion in the tangential direction in addition to the axial and radial direction using several swirl generators. These type of flows are used in combustion chambers to improve flame stability, heat exchanger to enhance heat transfer coefficients, agricultural spraying machines and some vertical pipes to move slurries or transport of materials. However, only a few studies three dimensional velocity profiles in a vertical pipe have been reported. In this present paper, 3 dimension particle image velocimetry(PIV) technique was employed to measure the velocity profiles in water along a vertical circular pipe with Reynolds number from 6000 to 13,000. A tangential inlet condition was used as the swirl generator to produce the required flow. The velocities were measured with swirling flow in the water along the test section using the PIV technique.
Introduction
In recent years, considerable attention has been paid to swirling flow through circular or rectangular tubes. During the past three or four decades, the characteristics of swirling flow has been studied extensively because of its great technological and scientific importance. It is well known that swirling flow improves heat transfer in a pipe flow. Thus, this flow has been studied widely in the gasoline, diesel engine, swirl jet, spray or flame, atomizer, in the cylindrical pipe, annuli, as well as in the 90° degree and 180° circular bend. using a number of visualization techniques. Nuttall (1953) conducted an experimental in a vertical circular tube using guide vanes to produce swirling flow at Reynolds number 3x10
4 [1] . Results from this study show that the reverse water flow occurs at the center of the pipe with swirl and discharge rate. As the swirl intensity increases, the axial velocity becomes negative at the center of the test tube. However, the axial velocity is positive at the higher swirl intensity near the tube wall 
Experimental Apparatus 2.1 Swirl generator
The swirling generator was fabricated using an acryl tube (outer diameter = 60mm), in which eight holes (diameter 3.0mm) were drilled at 45°
intervals from the outer to inner tangential direction. 
The test pipe
The pipe consisted of the swirl generator, test sections, water pump and the water tank ( Figure 2 ). 
Stereoscopic PIV system
A hybrid SPIV has been used for the measurements, in which a geometric transformation has been adopted to consider the refraction and the aberration of the lens and the camera calibration ( ) Here, r and sare obtained by the least square method (LSM). Since the cross-sectional points do not always intersect on one point, the below Eq. obtained by making vector addition with the two sets of the two-dimensional vector terminals that were obtained by the conventional gray level cross-correlation method by Kimura (1986) for the two cameras' image [9] .
Experimental results and discussions

Velocity measurement
The three velocities Vy, Vr and Vz with and without swirl flow are measured along the test section using PIV technique for Re = 44000 to 13200. The size of the employed particle is 100μm to 120μm nylon.
The raw images at Re = 8800 and Re = 13000 are shown in Figure 5 Moreover, the size of the vortex core is smaller than that in a horizontal tube. 
